Thrips of Sri Lanka have been poorly studied despite their significance to agriculture and horticulture of the country. A survey of thrips and their host plants was conducted in several parts of Sri Lanka during [2005][2006][2007][2008], with a view to record the species present, their distribution, host plant relationships and damage caused. Over 1,000 plant species comprising crops, ornamental plants, weeds, shrubs, and trees were examined for thrips in 22 study sites, representing a range of habitats in nine districts covering 12 agrochemical regions of the country. Damage in plants due to thrips infestations was documented. This paper presents a list of 72 thrips species in 45 genera recorded during the survey from 324 host plant species in 83 plant families. Megalurothrips usitatus, Thrips palmi, and Haplothrips gowdeyi were the most widely distributed species. The grass infesting Haplothrips spp., several species of Thrips, Microcephalothrips abdominalis, M. usitatus and Scirtothrips dorsalis are some of the species with a large number of host records. Thrips simplex in particular was confined to the Upcountry Wet zone, while Thrips flavus was most widespread in this region and was present on almost all the vegetation. The survey identified 24 species of thrips represented in 20 genera that were not recorded previously from Sri Lanka. Majority of the thrips recorded are pest species, cosmopolitan in distribution. The most common damage due to thrips infestations was discolouration, scarring and browning of leaves and flowers, most pronounced in cut flowers. The survey updates the information on the Thysanoptera of Sri Lanka and highlights their importance in agriculture and floriculture.
INTRODUCTION
Thrips (Order Thysanoptera) of the world comprise 5500 species in 750 genera (Moritz et al., 2004) . They are more common in warmer tropical parts of the world than in the temperate regions. About 50% of them are fungal feeders, while 40% feed on living tissues of dicotyledonous plants and grasses and the balance exploit primitive plants or are predatory (Morse and Hoddle, 2006). Species infesting higher plants are found on leaves, shoots, flowers, flower buds, axillary buds, young fruits and cones of Conifers (Lewis, 1973) . Others inhabit lichens, mosses, ferns, dead tree trunks and leaf litter (Mound, 2004) . Those infesting living tissues of plants are sap feeders while flower dwelling species feed on pollen. A few predate on mites, scale insects and other thrips (Mound, 2004) .
Thrips play destructive as well as beneficial roles in agriculture. They are plant pests (Lewis, 1973 ; Morse and Hoddle, 2006) causing scarring and silvering of leaves, petals and fruits, premature flower fall, pollen depletion, leaf shedding and also leaf deformity. They also form leaf galls (Lewis, 1973; Raman & Ananthakrishnan, 1984) . Furthermore, thrips are important vectors of tospoviruses that cause serious crop losses around the world (Mound, 1996; Lewis, 1973) . Predatory, species such as Franklinothrips orizabensis have been used in the biological control of Scirtothrips persea (Hoddle et. al., 2004) . Thrips are increasingly being recognized as plant pollinators (Mound, 2004) in plants as diverse as oil palm (Syed, 1979) and rainforest trees (Nyree et al., 2004) .
The thrips of the Indian subcontinent have been extensively documented by Ananthakrishnan and Sen (1980) and Bhatti (2004a and b) . Ananthakrishnan (1980) gives a key to all recorded Indian species of thrips and their host plants. Thrips Since the pioneering work of Schmutz in 1913 and later by a few others on selected economic crops, a recent field study has not been conducted on thrips and their host plants in Sri Lanka. As thrips have increasingly become pests of crops, it is important to document the current distribution and host range of thrips as well as the damage they inflict. Also, it is important to know the status of potential pest species since the early records. The present survey thus updates the information on the Thysanoptera of Sri Lanka and highlights their importance in agriculture and floriculture.
MATERIALS AND METHODS

Collection sites
Field collection of thrips was carried out in 22 sites located in nine administrative districts covering four climatic zones and 7 agroecological regions of the country. The selected sites are located at different elevations in the Dry, Wet, Intermediate and Montane Zones of the country. Selection of collection sites was based on accessibility, agroecological regions, proximity to Agricultural Research Stations, vegetation type and habitat type. Financial constrains for travel limited the number of visits to distant sites. The Northern and Eastern Provinces of the country were not included in the survey due to the civil unrest that prevailed in these areas during the study period. The locations of the 22 study sites in relation to the agro ecological regions of the country are shown in Fig. 1 . 
Collection of Thrips
At each collection site, natural and cultivated vegetation (crops, ornamental plants, shrubs and trees) and weeds were checked for thrips. Different plant parts were closely examined for populations of thrips and individuals hand collected using a fine brush in to the collecting fluid; a mixture of alcohol, glycerol and acetic acid (AGA). Thrips on small branches were collected using a beating tray. At the time of collection, location of thrips on the plant and the type of damage observed due to thrips infestation were recorded. Felled tree trunks, freshly cut timber, logs and leaf litter were examined for fungus feeding thrips. Leaf litter samples collected (50 m 2 ) were extracted in Berlese funnels. 
Identification of thrips
Identification of host plants of thrips
Plants infested with thrips and habouring a population were considered as host plants. Well known common cultivated plants and weeds were identified in the field itself and others through herbarium specimens identified with help from the Department of Botany, University of Peradeniya and the National Herbarium, Peradeniya.
Identification of thrips damage
In thrips infested plants, different plant parts such as leaves, flowers, flower buds and fruits were closely examined for thrips damage and checked for probable signs of viral infection such as curling, crumpling and leaf discolouration. Leaves of plants with morphologically distinct galls were collected and examined for thrips.
RESULTS
Thrips recorded during the survey are given in an annotated, systematic list (Appendix 1) arranged according to the classification of Mound and Kibby (1998). The distribution of each thrips species is stated in relation to the collection site/agroecological region/climatic zone. Host plants of each thrips species is arranged alphabetically according to genera and species (family). The type of damage in host plants due to thrips infestation is stated under each species. Pest thrips species and species previously not recorded from Sri Lanka are also indicated.
Thrips species recorded
A total of 72 species of thrips in 45 genera, belonging to 5 subfamilies were recorded during the survey. Of them, 57 were identified to species level, 9 to generic level and 6 to subfamily level. Subfamily Thripinae included the most number of species (34) and genera (18). Subfamily Phlaeothripinae was represented by 16 species in 11 genera making it the second largest subfamily of thrips, followed by subfamily Panchaetothripinae that included 12 species in 11 genera. Each of the remaining subfamilies; Dendrothripinae and Idolothripinae included only 2-4 species. Genus Thrips was the most speciose with 13 species, while each of the remaining genera was represented by 1-3 species only.
Among the thrips collected and identified during the survey are 18 genera and 25 species not previously recorded form Sri Lanka, according to the checklist of Tillekratne et al., 
Distribution of thrips
The 22 collection sites are distributed in the Dry (03 sites), Wet (11 sites), and Intermediate Zones (08 sites) of the country. Hence, the survey included more Wet zone collection sites that resulted in a higher number of thrips species (234 spp.) and thrips infested plant species (in 68 genera) being recorded from the Wet zone (Fig. 2) .
Although, there was a marked difference in the number of thrips infested plant species in the 3 climatic zones, the number of thrips species infesting these plants did not show a marked difference, but varied from 33 -48 species in 18-23 genera.
The 22 collection sites came under 7 agroecological regions. Each of these 7 agroecological regions were represented by three or more collection locations except the Low Country Wet Zone (1 location) and Upcountry Intermediate Zone (2 locations). The number of thrips infested plant species and the number of thrips species recorded from each collection site and in each agro ecological region are given in Table 1 . The largest number of thrips species (175 spp.) and thrips host species (43 spp.) were recorded from the Mid country Wet zone
In terms of individual collection sites, from Angunakolapellassa, located in the Low Country Dry zone, the largest number of thrips (25 species in 15 genera) and host plants (61 species in 26 families) were recorded. Peradeniya University Park located in the Midcountry Wet zone had the second largest collection of thrips infested plant species and thrips species. Kahagolla in the Upcountry Intermediate zone had the third highest number of thrips infested plants and thrips species.
Thrips flavus in particular was abundant and widely distributed in the Upcountry Wet zone collection sites; Hakgala, Nuwara Eliya and, Sita Eliya (Fig.3) . In this agroecological region almost all flowering plants were infested with this species. In collection sites of other agroecological regions this trend was not observed as shown in Fig.3 . Furthermore, Thrips simplex in particular was recorded only from the Upcountry Wet zone. In the Dry zone, Retithrips syriacus was very common on mature leaves.
Many of the collection sites were agricultural habitats widely distributed in all the climatic zones, agroecological regions and at several elevations. The crops grown in these different agricultural habitats were largely vegetables, a few fruit crops and rice. These economic plant categories included the highest number of thrips infested plant hosts (156 plant species in 50 plant families). Forty five species of thrips in 28 genera infested the agricultural crop species. A similar number of thrips infested plant species (151 spp.) were recorded from disturbed habitats comprising fallow rice fields, home gardens, weedy patches/scrub and road sides; from where 37 thrips species were recorded. From floricultural sites, 26 thrips species were recorded from 75 species of flowers. The natural forest habitats supported the least number of thrips host plant species (51 spp.) that harboured only 26 thrips species.
Host plant relationships of thrips
Over 1000 plant species were examined for thrips during the study. Thrips were present on 347 plant species. Of them, established populations of thrips species were present only in 324 plant species in 83 families. The other 23 plant species harboured only a few individuals of one or more thrips species. A total of 69 species of thrips were recorded from 324 plant species in 83 plant families. Of the plant families, Poaceae, Asteraceae, Fabaceae, ranked first, second and third, respectively, harbouring the most number of thrips species and genera. Poaceae with 38 species of grasses and Cyperaceae with 5 species of sedges harboured 6 different thrips species. Asteraceae with 38 host plant species harboured 11 different thrips species and Fabaceae with 36 spp. of host plants recorded 16 species of thrips. 
DISCUSSION
The survey represents the very first comprehensive collection of thrips from different habitats and regions in selected locations of Sri Lanka. It also enabled updating previous thrips records and their host plants, since the initial work on thrips in Sri Lanka by Schmutz (1913) and a few studies thereafter. A large number of the newly recorded and previously recorded thrips species being pests of cosmopolitan distribution is of concern. A likely factor that may be responsible for their spread is the cut flower and foliage trade that operates across trans-boundaries, which have become important export commodities in the developing and developed world. The degree to which pest species of thrips are emerging can only be estimated if baseline information is available on existing species in a country. This study attempted to fulfill this task through collections made in selected locations.
The number of thrips species recorded through the survey is relatively small in comparison to the fauna of neighbouring India where 625 species have been reported (Ananthakrishnan and Muraleeedharan, 1974). The 24 species recorded for the first time in Sri Lanka also occur in India. Furthermore, of the recorded thrips, 53 species in 41 genera are shared with India. However, Thrips parvispinus recorded during this survey is not represented in India (Ananthakrishnan & Sen, 1980; Bhatti, 1990) .
Although, the survey documented host plants and localities of the 72 species of thrips, no specific association between them was evident. Hence, no clear pattern of distribution in relation to host plants of the thrips was recognized. It is hoped that this survey would be an impetus for more intensive collections islandwide with the emphasis on agricultural and floricultural areas.
Symptoms of viral infection in thrips infested plants are often difficult to detect, as plants with nutrient deficiencies too tend to show similar symptoms.
Therefore, without detailed investigations it is not correct to confirm viral symptoms. Tospoviruses are considered to depend on thrips for their existence in nature. Only 9 (0.2%) of the 5,500 known species of thrips have been shown to be associated with viral diseases (Mound, 1996) . During the survey although 5 potential viral vector species were recorded, symptoms of viral disease was not observed.
In the subfamily Phlaeothripinae about 300 species are known to induce galls on nearly 300 angiosperm species (Raman and There is a paucity of published information on thrips damage to cut flowers in Sri Lanka. According to Halstead et al. (2000) in USA, the major pest thrips of rose, asters and chrysanthemum is Frankliniella occidentalis, the Western Flower Thrips. This species had been previously recorded from Sri Lanka on other plant hosts and not from cut flowers. The thrips species on gladiolus and anthuriums are very specific to their host and are found in all parts of the world where these plants are grown. In countries where gerberas are grown, heavy infestations of thrips have been reported (Spiers et al., 2008) , while in Sri Lanka the damage appears minimal with only small populations of thrips being recorded. It is important to conduct regular islandwide surveys of thrips to track the spread of thrips species, especially the pest species and new introductions into an island nation across trans-boundaries.
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